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Abstract 8 
Background: There is limited contemporary information on how infection control professionals 9 
(ICPs) in hospitals utilise their time, with even less providing any specific data on time taken to 10 
undertake HAI surveillance. 11 
Methods: An anonymous online web-based survey was used to conduct a cross-sectional study of 12 
infection control units in public and private Australian hospitals. Participants were asked 13 
demographic information and time spent undertaking infection control activities, including 14 
surveillance.  15 
Results: Forty infection control units, responsible for providing services to 138 hospitals completed 16 
the survey. The percentage of time spent undertaking HAI surveillance activities by members of the 17 
infection control units was 1675 hours or 36.0% (95% CI 34.3%-37.8%; range 17%-61%) of all 18 
contracted infection control professionals time (4653 hours). Of the time spent undertaking HAI 19 
surveillance, 56% was spent collecting data, 27% collecting data on compliance with infection 20 
control activities and 17% feeding HAI data back to clinicians and management. There was no 21 
difference in the proportion of time spent undertaking HAI surveillance between public and privately 22 
funded hospitals or infection control units led by a credentialed ICP. Infection control units with a 23 
form of electronic surveillance dedicated more time to surveillance, compared to units that did not 24 
use such a system. Demands for surveillance increased with larger number of hospitals beds. 25 
Conclusion: The costs of undertaking HAI surveillance and collecting data can be considerable. The 26 
efficiency of undertaking surveillance should be considered, weighing investment against the likely 27 
improvement in infection rates and patient quality of life.  28 
 29 
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 33 
Implications: 34 
• This is the first national Australian study describing the time infection control professionals 35 
spend on healthcare associated infection (HAI) surveillance  36 
• 36% of time is spent undertaking HAI surveillance. 37 
• Time taking to undertake surveillance should be always be considered and evaluated, weighing 38 
investment against the likely improvements   39 
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Background 40 
 41 
The Centres for Disease Control and Prevention (CDC, United States) define surveillance as the 42 
ongoing, systematic collection, analysis, and interpretation of health data essential to the planning,  43 
implementation and evaluation of public health practice, closely integrated with the timely 44 
dissemination of these data to those who need to know (1). Surveillance is a critical component of 45 
any infection prevention and control program and is the foundation for providing a mechanism for  46 
an effective monitoring and alert system - ultimately with the ability to evaluate reductions in  47 
healthcare associated infections (HAIs) for following interventions and quality improvement 48 
activities(2). 49 
 50 
 51 
There is limited contemporary information on how infection control professionals (ICPs) in hospitals 52 
utilise their time, with even less providing any specific data on time taken to undertake HAI 53 
surveillance. In a related study we have reported on the tasks ICPs undertake in Australia, but not 54 
the time taken to perform each task.(3, 4) A study published in 2014 exploring hospital infection 55 
control structures in the United States suggested that 46.7% of ICP time was spent on HAI 56 
surveillance (5).  This study was in the context of a more structured national HAI surveillance 57 
program. Unlike the United States, the United Kingdom and many other countries, Australia is 58 
without a national HAI surveillance program and lacks well structured processes to produce high 59 
quality national HAI data.(6) There is also considerable variation in the approaches undertaken (6-8). 60 
The choice of what infections require surveillance is largely determined locally or by State health 61 
departments. There is inconsistency in surveillance approaches between States and Territories in 62 
Australia (6, 9), with the exception of a national surveillance approach to Staphylococcus aureus 63 
bacteramia and Clostridium difficile infection. The responsibility of who undertakes HAI surveillance 64 
and how this occurs is also largely determined at the hospital level. A limited number of States have 65 
an electronic HAI surveillance program to assist ICPs in identifying and reporting infections; however 66 
that does not apply to privately funded hospitals within these States and does not limit the use of 67 
other systems or approaches by hospitals.  68 
 69 
 70 
To inform future decisions around HAI surveillance both locally and nationally, it is important to 71 
understand how ICPs currently spend their time. We seek to build on recently published work 72 
discussing staffing, resources, roles and responsibilities of ICPs in Australia and Zealand, (3, 4) by 73 
specifically exploring the time ICPs spend on HAI surveillance in Australia. In Australia, ICPs are an 74 
inter-professional group. Different funding models for hospitals, significant geographical differences 75 
in locations of hospitals and significant variation in hospital bed size all play a part in the variety of 76 
professional groups that constitute ICPs in Australia. For this reason, when exploring the time ICPs 77 
spend on HAI surveillance, we have refrained from identifying a particular professional discipline 78 
group. There are no regulations in Australia that require the employment of an ICP or a defined time 79 
that has been contracted (e.g. ICP per number of beds). Australia does have an accreditation process 80 
for hospitals and this accreditation process requires evidence that a number of infection prevention 81 
and control activities and processes are in place.(10) This includes surveillance of HAIs.  82 
 83 
 84 
Methods 85 
A pseudonymous online web-based survey was used to conduct a cross-sectional study of infection 86 
control units in public and private Australian hospitals in 2014.  Infection control co-ordinators of 87 
infection control units were invited to participate via combination of post and email. Participation 88 
was voluntary.  Each invitation contained a unique identification code to identify any duplicate 89 
samples.  The survey was developed using a combination of instruments used in previous studies 90 
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from the USA, UK and Australia (11-16). Participants were asked demographic information about 91 
their hospital, in addition to information about the infection control team, resources and time spent 92 
undertaking infection control activities, including surveillance. The contracted hours of all staff 93 
groups who made up the infection control clinical team were requested. This formed the basis for 94 
the denominator i.e. total hours each hospital allocated to infection control activity. We have 95 
described this in more detail in a recent publication. (4) To calculate the time spent on surveillance 96 
related work, participants were asked consider how much time (hours) they spent undertaking the 97 
following three surveillance related activities: 98 
1. Time spent collecting HAI data 99 
2. Time spent collecting data on compliance with infection control activities. These activities 100 
included audits of processes, for example compliance with policies or procedures.  101 
3. Time spent on feeding HAI data back to clinicians and management  102 
 103 
Data were imported into and analysed using IBM SPSS V21.0.  Comparison of descriptive 104 
demographic variables was undertaken. Proportions and 95% confidence intervals were calculated 105 
using Poisson distribution.  Human research ethics approval was granted by several organisations, 106 
including the Avondale College of Higher Education, Hunter New England Health Service, 107 
Queensland Health, and the Department of Heath South Australia.  All participants were required to 108 
complete a consent form prior to completing the survey.  109 
 110 
 111 
 112 
 113 
Results 114 
 115 
Overview 116 
Forty nine hospital infection control units from across Australia completed the survey. Of the 49 117 
responses received, details on the number of hours spent on a range of infection control activities 118 
was completed by 40 infection control units. These 40 infection control units were responsible for 119 
providing services to 138 hospitals (70% publicly funded hospitals) or 16,260 overnight beds.  The 120 
mean age of respondents was 49 years, 95% were female. The total number of contracted infection 121 
control nursing hours per week in these hospitals was 4653 hours, or 0.75 full time equivalent per 122 
100 overnight beds.  Infection control units that were led by a credentialed infection control 123 
professional were 37.5%. Twenty (50%) of infection control units stated that had some form of 124 
electronic HAI surveillance. 125 
 126 
 127 
HAI surveillance 128 
The percentage of time spent undertaking HAI surveillance activities by members of the infection 129 
control units was 1675 hours or 36.0% (95% CI 34.3%-37.8%; range 17%-61%) of all contracted 130 
infection control professionals time (4653 hours). Of the time spent undertaking HAI surveillance, 131 
56% was spent collecting data, 27% collecting data on compliance with infection control activities 132 
and 17% feeding HAI data back to clinicians and management.  133 
 134 
 135 
Stratification of the time spent undertaking HAI surveillance by different demographics was 136 
undertaken (Table 1). There was no difference in the proportion of time spent undertaking HAI 137 
surveillance between public and privately funded hospitals or infection control units led by a 138 
credentialed ICP. Infection control units that stated they had access to or used an information 139 
technology solution that integrates laboratory data with patient administrative data automatically, 140 
reported spending 40.1% (95%CI 37.9-42.5%) of time undertaking surveillance activities, compared 141 
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to 28.3% (95%CI 25.7-31.0%) in units that did not have access to or use such a system.  The 142 
proportion of time spent undertaking HAI surveillance increased with the number of overnight 143 
hospital beds the infection control team were managing.   144 
 145 
 146 
 147 
 148 
Further analysis of time spent undertaking surveillance in each State indicating that one State 149 
(Queensland) reported 49% of their time was used to undertake surveillance, with all other States 150 
and Territories reporting proportions of 38% or less (range 23%-38%). The lowest reported time 151 
spent on surveillance was New South Wales (23%).  152 
 153 
 154 
Discussion 155 
 156 
Our study, has been able to suggest how much time Australian ICPs spend undertaking HAI 157 
surveillance.  This is the first such study providing a national picture in Australia and one of a limited 158 
number internationally (5). The findings suggests that Australian ICPs spend significantly less time 159 
undertaking HAI surveillance, compared to those working in the United States, 46.7% (95%CI 45.7-160 
47.7) Vs 36.0% (95% CI 34.3%-37.8%) in our study (5).   161 
 162 
We identified only 6.0% of ICP time is spent providing data feedback to clinicians and managers.  163 
There is no suitable comparison in the literature regarding time spent on data feedback. Successful 164 
HAI surveillance programs must not only have attributes such as accuracy, timeliness, usefulness, 165 
consistency, and practicality; (17) they must be a mechanism for feedback of data, so that data can 166 
result in action.  The success of surveillance program is dependent on the ability to provide 167 
information to those who can implement change (if required) and can act as an incentive for ongoing 168 
participation (18, 19). The simple act of collecting HAI data will not in itself reduce HAIs, rather data 169 
must stimulate action, otherwise this substantial investment of time and resources into HAI 170 
surveillance could be considered wasteful (18, 20). We would encourage future studies or surveys of 171 
ICPs to identify time dedicated to HAI surveillance feedback. In addition, further research to identify 172 
the optimal methods of feedback and required time for such methods are needed.  173 
 174 
 175 
Traditional surveillance methods have been described as time-consuming and subject to 176 
interpretation and variation in application. Electronic and automated surveillance systems are 177 
rapidly developing and have been suggested to reduce the time spent by infection control 178 
professionals (ICPs) in undertaking surveillance (21, 22). None the less, the purchase and or 179 
implementation of electronic surveillance may also come at a cost. We identified that infection 180 
control units with a form of electronic surveillance dedicated more time to surveillance, compared 181 
to units that did not use such a system. The reasons for this are unclear and it should not be 182 
assumed that electronic surveillance was the reason for this difference. The priorities each unit 183 
places on surveillance will vary. In addition, mandatory surveillance requirements vary by 184 
jurisdiction.  Interestingly, we identified an increase in the time used for surveillance coincided with 185 
higher numbers of hospital beds being managed by the infection control unit.  It appears that 186 
demands for surveillance increase with larger number of hospitals beds, i.e. there are no economies 187 
of scale. This is important when considering the resources required by an infection control unit, 188 
particularly when health services undertake restructuring or there is an increase in hospital beds.  189 
 190 
The costs of undertaking HAI surveillance and collecting data can be considerable, depending on the 191 
approach taken and the outcome or process being observed. It has been estimated that $US76 192 
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million in spent on infection control nurse staffing in Australia each year (4), with results from this 193 
paper indicating 36% of time is spent undertaking surveillance. Therefore, the efficiency of 194 
undertaking surveillance should be considered, weighing investment against the likely improvement 195 
in infection rates and patient quality of life (23).  196 
 197 
 198 
 199 
 200 
Conclusion 201 
 202 
In the international literature, there are limited data on how ICPs spent their time, with even less 203 
providing specific data on time taken to undertake HAI surveillance. HAI surveillance is a critical 204 
component of any infection control program. This study estimates that 36% of ICP time is spent 205 
undertaking HAI surveillance in Australian hospitals.  There is ongoing debate in Australia about HAI 206 
surveillance and the next steps to take. Our findings will be useful for the planning of national and 207 
jurisdictional HAI surveillance, in addition to the guiding the resourcing of infection control units.   208 
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 Table 1. Time spent undertaking HAI surveillance 284 
Demographic 
Total staffing 
hours per week 
Total hours HAI 
surveillance 
% time HAI 
surveillance 
% time on 
other 
activities* 
Hospital funding Public 4219.2 1533.8 36.3% 63.7% 
Private 433.8 141.5 32.6% 67.4 
Overnight beds managed by infection control unit <=100 190.0 48.5 25.5% 74.5 
101-500 900.8 301.0 33.4% 66.6 
501-800 1475.2 502.8 34.1% 65.9 
>=801 2087.0 823.0 39.4% 60.6 
Infection control unit led by a credentialed ICP No 2552.8 898.5 35.1% 64.9 
Yes 2100.2 776.80 37.0% 63.0 
Presence of an information technology system for 
infection control 
No 1623.6 459.3 28.2% 71.8 
Yes 3029.4 1216.0 40.1% 59.9 
Note: * Other activities included developing, delivering and evaluation education; 285 
reviewing/developing policies and guidelines; research; professional development; communication 286 
(patient, management and external organisations); accreditation; staff health; infection control 287 
advice (including review of patients) .    288 
 289 
